Jobling and Petersen10 presented evidence as long ago as 1914 that the lipoids of tubercle bacilli inhibit proteolytic enzymes. More recently, Peck"5 has shown that these lipoids also inhibit crystallized trypsin and that the higher the molecular weight of the lipoid the greater is its interference with the enzyme function.
Jobling and Petersen10 presented evidence as long ago as 1914 that the lipoids of tubercle bacilli inhibit proteolytic enzymes. More recently, Peck"5 has shown that these lipoids also inhibit crystallized trypsin and that the higher the molecular weight of the lipoid the greater is its interference with the enzyme function.
Further investigation involving fractions of tubercle bacilli and enzyme activity has been reported from this laboratory.8 It has been shown that lecithinase, one of two enzymes essential for the cleavage of tubercle phosphatide, is strikingly inhibited by fatty acids split off from the phosphatide, which is one of the most potent components of the tubercle bacillus (Sabin"7) . This adverse effect of fatty acids varies with enzymes derived from different species or different organs of the same species, and correlates with the ability of different organs to split tubercle phosphatide. These facts supplement the finding that enzyme activity, as determined on model substrates, does not necessarily indicate the effect of the enzyme on tubercle phosphatide. Several problems present themselves. As will be shown, the difference in the response of the enzymes is not due to substances incidentally present in the enzyme test solutions. This made it desirable to determine how the lipoids affect the enzyme. The mechanism of inhibition or inactivation effected by lipoids has been considered of practical importance and has been investigated (Peck," Stock and Francis"8). The problem whether molecular weight or chemical structure of the fatty acids or changes they exert on surface tensions are the factors that determine inhibition and its extent was studied with reference to lecithinase. Since the amount of enzyme preparation employed in 5 cc. of reaction mixture was only 20 mg., the molar concentration of the calcium ion was far below that of the fatty acid added (I/1 00OM) and thus could not be responsible for a reversion of the inhibitory effect of the fatty acid.
Lipoids may act as adsorbents and thus counteract the inhibiting properties of the fatty acids.5 This was indicated also by the following observation: 2 cc. of 0.5 per cent lecithin suspension were mixed with 17 cc. of veronal buffer, pH 7.6, previously brought to the desired temperature. Surface tension was measured as soon as equilibrium was reached. Then, 1 cc. of M/50 oleic or chaulmoogric acid was added making a final concentration of M/I 000. Table 2 gives the initial surface tension readings and those at the various intervals after addition of the respective acid. One suspension was kept at 6°C. and the other at 370 C. This phenomenon produced similarly in serum and reported by duNouy,5 suggested that the colloidal (lecithin) particles were responsible for the rise of surface tension. Comparison of the lipoid content of the various enzyme preparations was therefore indicated. Table 3 gives the results of the determinations. II. Oleic and linoleic acids, which differ only in the number of double bonds, and chaulmoogric acid which is of similar molecular weight but of different configuration, were employed to determine the inhibitive influence of chemical structure. The amount of fatty acid added was the same in all experiments. A I/l OOOM concentration was selected, for earlier experiments8 had indicated that this represented the limit that produced inhibition only when the respec- The surface tension was read at the start of the experiment with an allowance of 30 minutes to reach equilibrium. The enzymes employed were derived from kidney and lung of the three species mouse, rabbit, and guinea-pig. Two experiments using enzyme material recovered from different groups of animals were carried out in each instance. The average of both the phosphorus split off from the substrate and of the surface tension readings are recorded in Table 6 . The results indicate that oleic and linoleic acids did not exert any inhibitory effect on the mouse kidney extract. There was, however, distinct impairment of enzyme activity by chaulmoogric acid-even though the latter lowered the surface tension less than did oleic acid (37.1 and 35.1 dynes/sq. cm., respectively).
The results obtained with extract of guinea-pig kidney were still more striking. Oleic and linoleic acids did act as inhibitors, as was to be expected from the results reported previously, but chaulmoogric acid exerted a far greater effect. The surface tension depression for the mixture containing chaulmoogric acid, however, was 4.8 dynes less than that for the oleic acid. The rabbit kidney extract maintained an intermediate position. The interpretation of the results with the enzyme preparations from lungs is difficult because of the small amounts of cleavage. The maximal inhibition was exerted by linoleic and oleic acids; chaulmoogric acid had less, if any, effect (guinea-pig lung). This contrasts with the results on kidney extracts. Discussion Several studies concerning the effect of fatty acids or their soaps on enzyme activity have been reported.8' 10, 1, 15 The tuberde bacillus contains large amounts of lipoids"4 and the hypothesis has been proposed that these react with cellular constituents of the host itself, with resultant impairment of the activity of cellular enzymes. The mechanism concerned probably involves various factors. One of them has been demonstrated to be the molecular weight of the respective fatty acids."5 Whether changes of surface tension or the structure of the fatty acids is more important for the inhibition has been investigated.
The drop in surface tension on addition of a surface active substance to colloidal solution followed by a recovery had been demonstrated for serum by duNoiuy5 and later for other complex solutions.1
This was ascribed to the adsorbing action of colloids (duNouy).
Other authors16 suggested that this phenomenon was due to precipitation of the oleic acid ion by the ionized calcium of the serum. The experiments reported (Table 2) demonstrate that a lecithin suspension is capable of accomplishing a slow recovery of surface tension similar to that described by duNo'uy. This observation, together with the determinations of ionized calcium (Table 1) , corroborate the hypothesis of duNoiuy of the adsorbing effect of colloids. 6 Experiments on the mechanism of inhibition disclosed that low surface tension cannot generally serve to explain the inhibiting power of fatty acids upon enzymes. It was demonstrated that chaulmoogric acid is more effective in producing inhibition than is oleic or linoleic with enzymes derived from the kidneys of three species, although this acid depressed the surface tension less than did the two latter compounds. When, however, enzymes other than those obtained from kidneys were investigated, the straight chain acids proved to be more effective. To eliminate the molecular weight factor, acids of almost identical weight were employed.
Any attempt to explain the mechanism of the inhibiting effect of fatty acids must take into consideration differences between the various enzyme extracts and cannot be based upon the incidental presence of electrolytes or colloidal substances in the enzyme test solutions. This seems to be corroborated by the fact that kidney enzyme preparations containing large amounts of lipoids were strongly inhibited by chaulmoogric acid. It may be concluded from the above experiment that the reaction between enzyme and inhibitor is dependen;t upon several factors herewith enumerated in the order of their importance:
(1) The specific configuration of the acid. 
